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00 

2 d2 ^ 57 ^ Abstract: An organotellurium compound represented by the formula (1), which 

is useful as a living radical polymerization initiator and enables the precise control of 
molecular weight and molecular-weight distribution under mild conditions. (1) (In the 
formula, R l represents Q.g alkyl; R 2 and R 3 each represents hydrogen or Ci. 8 alkyl; and 
_ R 4 represents aryl, substituted aryl, an aromatic heterocyclic group, hydroxycarbonyl, 

^sj / or cyano.) 
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C5£*. R 2 ~R 4 teitufEfc|WJC, R' 6 H, C^CgCDTMJH, TV—JV 



&mmte, if— s: (4) 0Uk'>^7^*;n^ii^j^' 

10 _ ±fE©U t*>^5^#;l^U^-^£&£v#au If >£f 9>>:&;i/ 

15 #5iBJ§te, ±|B<Z>*7^nUtf>^7i?*;Wfi^HS^5W (7^D<-J/X-^ 

^w^tt^wwb^rau 5£ (i) tfssns. 
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PUS, t^v'^M-jl/SXttyyyS^t.] 

V^ntf;^ ->^D^nfc°;l/S, n-^;VS, sec-^M, tert 
5 -^)l/S, '>^n^;i/36, n-^>^;«, n-^->;^ n-^\y^;v 

a6 v r;i/3^r5^a6, 7$;i, -hni, yy/l, -cor 6 ^^*^ 
*x;i^*3| (R^c^c^t;^;^ 7U-;H, c 1 -c B o7J^+ 

t*'>*J^-;VitUTH -COOR 7 (R 7 =H, C^CgOmjP 
25 ;W#x;W*, ih^r^MrM, 7"D^y*^zjVS, n-7b^ 
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sec -^h^^^;i/#n;V^ ter - zfh^rzy^JV^-)^ 

1 _./ 7nn _ 4 _ ^>i£>, l-hHD^>-4- 

10 ^>-|f>, 1 -757-4- (*?-)\s7-7~)V-*^)V) ^>if>, 1 - 

15 l -y 3u 4- (^^;j/^^n;i/-^^;i/) ,^>if> v 1-^7 

-4- ^>-fe?>\ i-^nn-4- (i-y^;i/^ 

^xjiz-x^jio ^>if>, l -t HD^i/ - 4 - (l -^?;i/f7-jv-xf 
;v)^>if>, i-*h3^>-4- (l -^^;v^-^r:;i/-x^;i/) ^>if>, 

20 1-757-4- (l-/5 : ;Vf7-;V-x^V) ^>i£>, l-xhn-4- 

(i -7^;i/-x^x;i/-x^;i/) ^>-i£>, i-v-tv-4- 
x^-x^;u) ^>if>, l -^)VtJ)V^~)V- A- (l -y^;io^x;v- 
x^;W ^>iz?X 1 -7oix;i/7j;i/#x;i/-4- (l -*^)Vry—)V-JL?- 
)V) ^>if>, i h^^>^;i / ^x;w-4- (i -y>^;^^x;i/-x^;w) 

25 ^>if>> l-7x;+^Jk»-4- (1 -^^l/T-^XJlz-X^V) ^ 
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i-x;v*x:;i/-4- (i ^>if>, i - 

n-4- (2-^^f7-7V-^n^) ^>i£>, l.-kHn^>-4- 

5 ^x;i/-:7*Dt!;i/) ^>-tf>, l-7$7-4- (2-^^f7-jW^Dt! 
)V) ^>if>^ 1 hn-4- (2 -^)V^^-)V--fu\±)V) ^>if>, 

1- V77-4- (2-^^;i/x^^;i/-^'atf;i') ^>i£>, 
#-;k-4- (2-^f;kf7-Jl/-ynt!jW ^>iz>, 1 -7 x:-)Vts)Vi£ 
n;i/-4- (2-^fJl/f7-;i'-^DHJI/) ^>-t?>, 1 h3rv-#;i^x 

io ;v-4- (2-/^;vx7-;v-^otf;i/) ^>-t?>. i -^x/^^i^n 
;u-4- (2-^W7^V-^nt!;V) ^>-fe?>. l -x;i/*x:;v-4- 
(2 "-^^;v^n;i/-^ntf;v) ^>^>, l - HJ ^;v^-n'^^;p- 4 - 
(2 -^^T-^n^-^ntf^) ^>-tf>, 2- (*3\no^x:;i/-*^;i/) 
tf'js?>, 2- (i -*^;i/^x;i/-x^;v) tfu^>> 2- (2-^^t- 
15 ^3i;i/-^nt!;i/) tfu^>, 2 -^^;^^n;i/-x^>m^^;v> 2-^ 

t>ix?jv, 2 - ^?;i/T7x;i/- 2 - jv^d et>lxm 2-^^ 
jl/^^xi^T-k hxihu;K 2-^^;i/-x^xi;i/7 p ntf^-xihU;K 2-^^;w . 
20 -2-^5 : -;V7 : -^-;v^nif^-nhu;v^§^^§^a:^T^^o £f£b<te, 

(2 -^^;^^x;i/-yntf;p) ^>if>, 2 -^^;v^^x;v- 2 

2- ^^;Vx^x;vyntf^xhu;i/> 2 2 -*^;i/7^x:;i/:/nt: 

25 txhUJWm^, 
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5£ (1) TS$tl§tirJl'M^fttt, 5£ (2) (Dfc&m. 5£ (3) 
±13, 3* (2) t'g^tili^titUTH 
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R 4 — / ^-X 

R 3 (2) 

5 C5£*, R 2 % R ? WR 4 H ±f2tl^C e Xtt, .Any>Rfft*t.] 

10 pn-i-7x-JVx^x l-^nqB-i-7x-;i/x^x 2-#nn-2- 
7IXJV7DAX 2 -7u=E- 2-7i-)^nAX . p n □/^>> ? ;v^ 

-y^y^^j^=L)V^>^)V^u^^( b\ p-x;v*-;i/^>^;i/^n5K 
F\ p- b ] Jy)V^u^^)V^>z^)V^u^^ 1-^nn-l- (p-^n 

D7x-JW I^X l-7*nt-l-(p-^DD7i-JWl^X 1-9U 

0- 1 - (p-th'D^>7x-JW x^>, i-7*D ; E-l-(p-kHn^ 
20 ^7x-JHl^X 1-^UD-l - (p-^h4^7i-iW I^X 1- 

7*0^- 1 - (p h^y7x-JH X^>, 1-^DO-l- (p-7577 

x^>, 1 - ^n^E - l - (p-7$;7i-JWi^X i-^dd- 

1- (p--ho7i-JW x^>, i-7nt-i-(p --hn7x'JHx 
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1 -&UU- 1 - (p-y7/7i^) I^X 1 -Vu=E- 1 - (p - 
-y7 7 7x-JWx^X 1-^nn-l- (p-^^/^l^XJl/^acX 
)V) X^>, (p-^^WJ!/»7i-JP).I^X 1 - 

^nn-1- (p -? )ltf-)iy x.-)]/) x^>, l -y'n^- l - 

5 (p-7x-J^W-JI/7i^V) 1 -^DD- 1 - (p-* h*is 

% X^>, 1-7*D^-1- (p-^ h^r>'^;i/^x;V.7az 

n;i/). x^>. i-^DD-i- (p-7xy+^*;i/toi/7xzji/) i^x 

1- 70^-1- (p-7i7^Jl/fcJV7i-jV) x^>\ l-^nm- 
l - (p-x;i/^x;v^a:-;i/) x^>, i -y*a=E- l (p -x;v*x;v:7 

10 x.~;i/) x^>, 1-7DD-1- (p - hu -7;v^-n^^;i/7oix;i/) x^>, 

1 -7*U=E- 1 - (p-h'j7Ma^fJl/7x-)Wx^>, 2-7DU-2 - 

(p-i7nD^a:x;i/) 7n;ix 2-7nt - 2 - (v-puuy x.~)V) y° 
n;\°>, 2-7nn-2 - (p-k Kn^i/7x-JV) 7da'X 2 -7nt- 

2- (p-tFD^>7x-JW7DAX 2-^an-2- (p-^h^^x^ 
15 -jl/) 7o;^>, 2-7*0^-2- (p-* h+y7x-;W7nAX 2-7 a 

n- 2 - (p-T5/7xrjv) :/nA>\ 2 -yn^E- 2 - (p-T^y 
r;v)7°n;ix 2-7Pn-2- (p-~hn7x-jV) 7nA>, 2-^n 
^E- 2 - (p - -hD7xnJH 7"n/\'x 2-7on-2- (p-->Ty^acX 
;p) r/DA°>, 2-7a ; e-2-(p-y7y7x^H7n^x 2-^dp- 
20 2 - (p-^5=-;v*;W^x;i/^3ix;i/) ^d7n°>, 2-70^-2- (p-*^ 
jv*jH-jV7xxjv) y°un>. 2-700-2 - (p -^aix;i/^;v#n;v 
7x.xji.) 7n;^>, 2-70^-2 - (p-7x-M;v#-;i'7x-;i/) y 

DA°>, 2-7DD-2 - (p-/ h + ^JP»7x-Jl/) 7nA°X 2- 
^□^6-2- (p~* h=¥^tl)V^~JVyx~)l) 7oA>, 2-7DD-2- 
25 (p-^rcy^v^;i/^x;|/^xx;i/) 7 0 DA'>, 2-7Dt-2 - (p-7x 
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:/n/\°>, 2 -^nt- 2 - (p -x;i/fc;v^x-;v) ^da°>, 2-^ 

DD-2- (p- hV7)V*U*^)V7^~)V) ^H/tX 2 -^n^E- 2 - 
(p-hU7JVtn^Wxr:JH^nAX 2- (^dd^^jW t£U^>, 

5 2- C/n^^V) IfiJ^X 2- (i->nni^) h£Uv>>, 2-(l 
-^DtX^WH'J^X 2- (2-^nD7°DlfJV) HU>?>, 2- (2- 
:/o.^:? , ^ tf;H t!U> ? >, 2-^nnx^>|^5 1 ;K 2-7a ; &x^>i^ 
2-^.Dn^i:W>i^fJK. 2-7*D ; EX^>i^5 : ;K 2-i7Dn 
- 2-^^;i/yntf^>^^^;K 2 -^n^e- 2 - ^^)Vyu\f^r>m^^)^. 

10 2-^nax^>ix^K 2-7*n : &x^>ilx5 1 ;k 2-^nn^Dk^> 
txfjK 2-yntx^^x^K 2 - ^ □ p - 2 - x^;V7°n t! t >tx 
^p;K 2 -^d^e- 2 -JL^JV^u\d^r>m^)l. 2-^nn7thxhUJK. 
2 -^n^ETiih^hU;v> 2 -^nn^ > nt!^xibij;p > 2-^^^ 
nhUJK 2-^nn-2-^^n"^x MJJK 2 -^n^E- 2 

15 7 p nk°^:xihu;i/^^^tf^j:«h^i! ! ^^o 

±12, i£ (3) TS^n^bi^ibTte, ^W^^^jlO-rrafe^o 



20 M^mHC^(E>R#> mtel £fcte2£^-rj 

25 M«m«tuttt, pWVJ5P^A, X^JWJS^A, n-^;vu^ 
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(DMF), rh7MFD77> (THF) ^©Sft^jBE^ h;Kn>, ^ 

ItW-n^J;^^ MfJWHg(:*fLT5~10mK fftK 

teU 7~8m 1 ^mVi„ 
±IBSl^^fc> (3) §^<?)tiTl«l#n. ^J&BfPel 

10 H M^ffi*}'<J;t)^§^ If 5^~2 4iri, ^b<«, 1 0# 
~2R#IW**&V>o £jSi&££UTfck -2 0t;~8 0^ £F£U<te, 1 5"C- 

mz, ^(Dfcfommz, fc&'m (2) supa, 3t*rf£ 0 ^nfp B m, sj&is 

15 S^EE^J tCcfc D JI& S **, iif 5 #~ 2 4 B#Fb1^ £ b < 1 0 #~ 2 B#W^ 
IMgtLTd, - 2 0X3—8 0"C v §f*U< tt, 15*0— 40*C> <fc 

^lf;v;k -m-s-^i (2) &mt;<&#j (3) ©Mfij-g^LTrau ^M^;wi/ 

20 lmo 1 C^bT, rt^'tl (2) SO. 5-1. 5mo 1, <fb-£^ (3) £0.5 
-1. 5mo 1> £f£b<te, (2) SO. 8—1. 2mo 1> 

(3) S0.8~1.2moltt§®^K 

25 *^©uif>^^> ? ^;vs^M^J^ s (4) TS^n§^«T^5 0 



WO 2004/014848 





T/JP2002/008003 



R 3 (4) 

& (4) -rw^nsuif >^9^*;V«-&M*&S!ltt, 5£ (1) T? 

(7x-Jl/f7^-^^;W ^>if>, (1-7 
10 xUVr^-JV-i^W (2-7i-JVr7-;i/-yat» ^> 

^ (4) T^^nsu t*>^7^;n^iMi ss; (3) -essns^ 

15 M (R 5 ) m (7) 

c^4«, r 5 > uRxsmu. ±mtmv 0 ~) 

it-etw (7) tim Mk&mzmk-sm (3) ^x-^u^a, p 
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30 T^Ul/-h^©3my5>^^fn^7V-, N-2-tFD+v-3 
-T^U D^^^DH;i/-N, N, N - hU^rPJKr^x^A^O^-f h\ 

io n-^^^u a-f;v75;xf;i/-N, n, n-^^^;^>> ? ;1/T> ; ez:^a^ 

A-^)V7.^Vy, 2-^J^fl/X 3-^fHfV>, 4-^h^r-> 
2-tFD + i/^fJ^fI/X 

15 ^l/>, 1 -\±~)Vir7?V>. fc!x;W^>i£ > 

p-X5 : l/>7JV*>tXH J e©7^*'J^M (^-hU^A^, #U^A*& 
«$) f0^fl»t;T-, 2-t*.-W7iX n-^^;v- 2 — tf~ 
;vtfn— ;v%cD^\T-n5R-&W^fl&fn ; Ey*7— , N-lfx JVMATS. N — If 
x;V7-fe h>5 H^©t?n h\ 1 -^iz>, l-5Hz> 

20 9®a-^l/7^X B^mtfX ;k j^^lUH&fcFn^X^k 7^UDX 

MJ;k T^u;vT^h\ n, n-^^;vt^u;vt^ h\ mtet?x;i/^&i§ 
25 ^'jjyyaF^. 
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10 X^l/>, P -n-^Mfl/X p-^DDXfl/>> p-X^l/>x;i/^ 
>ttXtt*©7;V*-U^JR4tt (^-h'J^A^ *iJDAW) jWtfStlS. # 

.^tt^ztfitfe^t, ^^v^jT-^mmv)^ (4) ^$ni. 

{C*lbT> k'3^;7-^5-l 0,0 0 0^»> »^b<«5 0~5, 0 0 
25 N, N-^/fJV^M75 H (DMF), S^^K/UH^^ F (DMSO), 
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7±b>. ^nn*M, fh7kFn77> (THF), »Blx 

£?£b<fc, 0. 0 5-0. 5m 1 j&i&V*. 

0~15 0ttv 5-10 0^IJ$t§, USKH 8 0-12 0*0-1?, i 

o~3 ommm.w-?z><Dtf&^o as, sBETff t>ns^ jnEEUs^te 

;v;Wb^c3S^«fc0iiS"5iliTfe^>^ Jfc^^ss o o-i, o o o, o o. 
ocdu tf>^$?#;w4*'u^-£&5££#*«s. o o 

0-5 0,0 0 0 OU H>^7^MUT-^#5C!)KffilTfe5, 
20 *58WT?»6nSU tf>^^^^;l/^U^— (D^S^ (PD=Mw/M 
n) 1. 0 5-1. 5O0F B W^tl§. Hfc* a^S^l. 0 5-1. 3 
0, Jg^ttl. 0 5-1.2 0, Itttl. 0 5 — 1. 1 50J;?)i^U tf>^^i> 

25 *©7J^M, T'J-;i/S, ti7U-m ffl^fOllXSt+y^ 
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rv>t.*sm<D& (4) T^snsu if^^7^*;v«'&w*&»*iB'&b, # 

W*lfx;WEy7— (C) £ig-&U A-B-AhU7*07^*l^A-B 
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(i) ^T^wwb^&tfi) if >^9$?*;»u ^-©rs 

mm'r)V)Vit^m^:, x H-NMR, 'H-NMR, i3 C-NMR, I RRtf 
^a^te, GPC (W-Sl-y 3 >^D7h^7^-) &ffivvr#y 

X H — NMRtVar i an Gemini 2 0 0 0 (3 0 0 MHz for 
15 X H), JE6L J NM-A4 0 0 (4 0 0MHz for X H) 
2 H — NMR : J EOL . J NM — A 4 0 0 

13 C-NMR : V a r i a n Gem i n i 2 0 0 0, JEOL JNM- 
A4 0 0 

IR : Sh imadz u ' FT I R-8 2 0 0 (cm" 1 ) 
20 MS (HRMS, FAB-MS): JEOL JMS-300 

ft=MtRXt»¥Wti : ■I#fn , 7h^77 Shimadzu LC-10 
(*7A:Shodex K- 8 0 4L + K-8 0 5L, ^U7fW>X^ 
>y-F:TOSOH TSK Standard) 

25 i-(l-^n^Ex^;i/)-4-^an^>if>cp^ Uk&M (2), giW!i2 
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l00mlC4-^DD7th7xy> 1 5. 5 g (10 0mm 

oi) zmfrLtcmniz, 2 5 omi \z7m<tte?mi-hw& 5. 

6 7g (15 0mmol) £^bfc*g$^ *0o < D ilJX-fco ^ 

5 mT-rt#bfeo im.fem.n*w%-. #$§ji£^x^;i/x-. 

X3?/ — )V C'H-NMR (3 0 0MHz, CDC1 3 ) 1.48 (d, J = 
6.3Hz,, 3H), 4.8 8 (q, J = 6.6Hz, 1H), 7, 3 1. (s, 4 

10 s?x^;i/X— t-jv 1 0 0 m H£_tfE 1 - (4-^PD7xn;V) x^y— ;i/ 
^^b/k^fc, >?x^;i/x-^;i/ 5 Om 1 KHjUbU > l 3. 5 g (50 
mmo 1): £^b£:}g$E£, ^o<DJn*-fco ^Te— Bfc»£b 

15 WM&ttfiEmu i-(i.-^n^x^;i/)-4-^na^>if> 

— NMR i( 3 0 0 MHz, CDC 1 3 ) 2.02 (d, J = 6.9Hz, 3H),. 
5.1 (qi, J = 6.9Hz, 1H), 7.2 6-7.4 0 (m, 4H)] 9. 0 0 g 
(4 lmriio 1 : JR3£8 2%) *\$£foEffi$ttm~?%fe* 

2 

&M i r)V)V [A 1 d r i c hi, : Te l 1 u r i urn (-4 Ome s 

h)) 6. 3 8 g (5 Ommo 1 ) £THF 5 0ml 7x-;piJ? 

^■)ix.-^)vmm.) 52.8ml ^wvw-d < vrnxtc (1 5#W). 

25 flS*t*^JRx;WV*«^K:*5fe*r 5*tl^tfc (3 0^1). Zl©RJfc*ttte\ 
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h'J^WJMn^-fF 5.9 8g (5 5mmol) §£i&T?Sn*.* 40^ 

®W 6. 7 9 8 g (2 4. 5mmo 1 :.i|»4 9 %) 3r#fc 0 

5 1 H — N M R (3 0 0MHz,. CDC 1 3 ) 0.5 2 2 (s, 9H), 7.0 9 5 - 

7.144 (m, 2 H) , 7.2 5 4-7.3 1 2 (m, 1H), 7.220-7.7 
5 8 (m, 2 H) 

2 - \£=Ljvtty 3i mmm 2 3 gjgg 0 7 

10 *y)Atert -t/h^v'K 2 0. 2 g (18 Ommo 1 ) &yX^;i/X- 
2 0 Oml ^^;Vh U ^niXijl/^X^n^A 6 4. 

3g (180mmol) ^flP^fco £<9||fi«^£ 1 f^W^bfc, 
^^^U^T^U, 2 -^^ai>r;i/^t H (stabilized 
W i t h Hy droquinohe) 16. 8 g (15 Ommo 1 ) 

15 ®-D<ywz. (i ofrm), immm^vrc 0 K^mm\z7K^mxK^mT^ 

EE*»U mWWVt%4. 3 1 g (3 9. 2mmo l : iR^2 6 %) £#fc 0 

1 H — NMR (3 0 0MHz, CDC1 3 ) 5.4 1 (d, J = ll.lHz, 1 
20 H), 5.5 7 (d, J = 17.4Hz, 1H), 6.81 (dd, J = 17.3, 1 
0.7Hz, 1H), 6.9 4- 7.0 0 (m, 2H), 7.2 4- 7.2 0 (m, 1 
H) 



25 AUWtert -^h^S/F 1 3. 5 g (12 Ommo 1 ) ?:^XfJVx- 
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fii'2oomn:K$t, ^^;vhu^m-;v^x*cn^A :7n$H 42. 

9g (12 0mmol) teWZtc, Z(DM&MmmWi% 1 PfP^M^bfco 
&mm&^U$i'V%tMh. l-^^;V-2-h°n-;i/T;i/-xt F 10. 9g (1 
OOmmol) £0t:T{$o< *3iD*_ (10m lB#^M^bfe 0 SjS^ 

mm^mx^mm. m&mmv. mwmww 3.96 g (37.0 mm o 1 • 

1 H — NMR.lCck K) 1 -*^)V- 2 -¥~)V¥u-)\/X'&2>Z.t%mW.\sfZo 
1 H— NMR (3 0 0MHz, CDC1 3 ) 3.6 2 (s, 3H), 5.0 4 (dd, 
10 j=ll. 3, 1.4Hz, 1H), 5.47 (dd, j=l 7.4, 1.5Hz, 1 
H), 6.07-6.14 (m, 1H), 6.3 7 (dd, J = 3.6, 1.8Hz, 
1 H), 6. 5 2 - 6. 6 6 (m, 2 H) 

•£j&#l5 . 

x^;v- 2 - h u ^;vx^n;v^^;vT^ u u-b<p&f& m%$m 2 xMBl 

15 X^jl/- 2 - ^nt^^VT^ U 1/- h 1.5ml ( 1 0. 9mmo 1 ) <D* 
&;—)V 2 2m 1 ^t^>if>X;V7^ >m^"hU^A 3. 5 0 g (2 1.3 

mmo i) ^*pa> i ntwi^ufeo mm^m&^^ v^t-wm^^ 
mutt* mmmzmm, 7^m^mm^)vx3]3immvrc 0 M®tz.mmm* 
^7KT?5feo/t^ ^^jn^-T^b^o mmMJtzT&vtz.qk, mm^^t 
20 z>z. t.x%^ntz.m^m^^)^^)v^u^v^^y^-xmm^^^ti\z^ 

X)*J-)V- 2 -^>if>X;V7*n;W^^;i/T^U H 2.69g€97%® 

±f2TWc^^;V- 2 -^>if>7s;i/^^-n;V^^;i/T^U 1. 2 9g 

(5. lmmo 1 )> hU^^Hib HUH 2.7 5ml (10. 2 mmo 1 ), T 
25 ^t'X^n-h'JJV (AIBN) 3 3. 4mg (0.2 0mmol) ©^>if> 
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2. 6m\mm*immi}nmm%Lvzio mm*^'^ ^^ntc^m^^v^ 

;V^.^;l/T^ U 1/— h 1. 3 4 g*6 5 %©We#feo 

IHW41 

^JRx;WW (±f3£|SJC) 6.3 8g (5 0mmol) &THF 5 0m,lfcl 

^X^;i/X-^;W^) 5 2.9ml (l,04M.^JH-fME 55m 
mol) IWo<DiTl/fc (10m ^©^^^M^;W.l/ 
10 7^^cM^T££^l#bfc (2 0m u©KMl^ (l-^ntx^ 
;U) ^>if> 1 1 g (6 Ommo 1) ^WViW^., 2B#F H 1^bfCo SJ» 
T^> ^J±T«SIib, ^Vi.T^ffi^bTv ^tft^#l8. 6 6g (iR 

$70%) %mc.o 

IR, MS (HRMS), ^-NMR, 13 .C-NMRI:iD.(l-^T 
15 ^-;i/-x^;i/) ^>if>^££;i££fitfgb;fc 0 

IR (neat, cm" 1 ) 1 5 9 9, 1493, 145 1, 1375, 121 
9,1 140,830,760,696,577 

HRMS (E I) m/z : C a 1 c d for C 9 H 12 Te (M) + , 250. 

0 0 0 1 ; F o u n d 2 5 0. 0 0 0 1 

20 1 H — NMR (3 0 0MHz, CDC1 3 ) 1.78 (s, 3H, TeCH 3 ), 1. 
90 (d, J=7.2Hz, 3H), 4.5 7 (q, J=7.2Hz, 1 H, CHT 
e), 7.0 8 -7.3 2 (m, 5 H) 

13 C-NMR (75MHz, CDC 1 3 ) - 1 8.9 4, 1 8.3 0, 2 3.8 9, 

1 2 6.1 7, 1 2 6.8 0, 1 2 8.3 0, 1 4 5.7 9 

25 mnn 2 
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l-^DD-4- ( 1 -^jlo^—Jl'-X^jl/) ^>-&><D&m 

^Mvr)V)V 4. 0 8 g (3 2'mmol) £THF 5 0ml tlSiSt, 
KlpWl/'J^A Ubie^C) 4 2ml (3 5mmol) 0^CTt$>o<D 

5 (lom z.(DKfomn\z. i- (i-:/n^x^;i/) -4-i7nD^> 

-t?> (.^■^JlTfffefe©) 7. 6 8g (3 5mmo 1) ^^STjJP^., 1. 5B# 
WW 3. 5 9 g (12. 7mmo 1 : 6 %) £f#fc 0 

1 H — NMR„ 13 C— NMR(C«fcD l-^dD-4- ( 1 - ^)V^^-JV-X. 
10 ^>i£>T&£iI<b£:5ifgL£:o 

1 H — NMR (3 0 0MHz, CDC1 3 ) 1.8 1 (s, 3H, T e CH 3 ), 1. 
8 9 (d, J = 6. 6 Hz, 3H), 4. 5 4 (q, J = 7. 2Hz, 1H), 7.2 
3 (s, 4H) 

13 C-NMR (1 0 OMHz, CDC 1 3 ) - 1 8. 8 0 (TeCH 3 ), 17.1 
15 8 (CH 3 ), 2 3.81 (CH), 1 2 8.0 8 (CH, 2 C), 1 2 8. 3 9 (C 
H, 2C), 131.15 (C), 1 44.4 5 (C) 

(i -^-ji/^—jv-x^ji/) ^y-vxD&fo 

^f;i/Uf^A§7xZJVUft7^ (±IB<hl^i;) 5 3.0ml (1..0 6M2? 

n&mvtm 1 . 5 3 g (jr*s 10%) £#fc„ 

MS (HRMS), X H — NMRfcck X> (1 -y 3l-)Vt=7—)\< -3-^)1) ^ 

HRMS (E I) m/z : C a 1 c d for C 14 H 14 T e (M) + , 3 1 2 . 
25 015 8 ;Found312. 0164 
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1 H — NMR (3 0 0MHz, CDC1 3 ) 1.9 7 (d, J = 7.5Hz, 3 

H) , 4.8 0 (q, J = 7.2Hz, 1 H, CHTe), 7.00-7.71 (m, 
1 OH) 

(l-^Dtx^) sOV>&^>5?)V7u^ F 9.4g (5 5mmo 

I) K^fc&mm&gM 1 i:R*©iftf^*fTV^ 7.3 0g (iRsp 
5 0%) £#fco 

I R> MS (HRMS), 'H-NMR, 13 C-NMR(Cj;D 

10 ^>V>~e&2>zL£&mm.Vfco 

I R (neat, cm" 1 ) 1 5 9 9, 1 4 9 3, 1 4 5 3, 1 4 1 8, 1 2 2 
1, 1140, 1059, 1 0 3 0, 847, 754, 696, 569 
HRMS (E I ) m/z : C a 1 c d for C 8 H 10 Te (M) + , 2 3 5. 
9 8 4 5 ;Found 2 3 5. 9 8 4 4 
15 1 H — NMR (3 0 0MHz, CDC1 3 ) 1.8 3 (s, 3 H, TeCH 3 ), 3. 
9 7 ( s, 2H), 7.10-7.32 (m, 5 H) 

13 C-NMR (75 MHz, CDC 1 3 ) -18.48, 37.86, 125. 8 
1,12 8.29,14 0.89,14 1.67 

nrnms 

(l -7*n^x^;i/) ^>if>^x^;i,- 2 -yn^& — (v-^U—h l 

o. 7 g (5 5mmo i) \z^xrcumtmmm 1 tmmom^n^. n&m 

4» 6. 5 3 g (JRSP5 1 %) £t#fc 0 

I R, MS (HRMS), X H-NMR, 13 C-NMR(aDX^-2-^ 
25 ^)V- 2 -^fJVf7^-^Dk^- hT$>2> ZtZmWVTco 
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1 R (neat, cm" 1 ) 1700, 1466, 1385, 1269, 114 
6, 1111, 1028 

HRMS (E I) m/z : C a 1 c d for C 7 H 14 0 2 T e (M) + , 2 6 

0. 0 0 5 6 ; Found 2 6 0.0 0 5 3 

5 1 H — NMR (3 0 0 MHz, CD CI 8 ) 1. 2 7 (t, J = 6, 9 Hz, 3 
H), 1.74 (s, 6H), 2.15 (s, 3H, TeCH 3 ), 4.16 (q, J 
= 7. 2 Hz, 2H) 

13 C-NMR (75MHz, CDC 1 3 ) - 1 7.3 8, 1 3. 8 9... 2 3. 4 2, 

2 7.9 3, 6 0.8 0, 1 7 6.7 5 
10 nMM6 

2 -t^JV^^-Jl^ti bf:fr~ h U )V<D&m. 

&JR"7\;WU 6 . 3 8g (5 0mmolUTHF5 0mlM$t, Z.tl\Z 
/^Uf)i^5 2. 9ml (5 5mmol) ^MTty-o < VffiTVfc (1 

o^-mu z<DEijfcmm&&m^)i)ift^\zm&T&^MW\stc (20^ 

15 Wo Z(Dfc)fcmmz; 2 -ynt^ntf^-- hU;V8. Og (60-mmol) 

BElgLT, M&ffiVtm4. 5 2g (W4 6%) 

I R, MS (HRMS), 'H-NMR, U C-NMRCJ;D 2-^^f7 

20 Jt^J 1 

^>^/7xy> 0.92g (5.0mmol) ^^Dh't-h'JJl^ 5.0ml 

1. 3 9 g (5. Ommo 1 ) M^o<?)ITU ^©^1 2RfPa l M$L 
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l£»U SIO«K61. 3 7 g 0W6 0%) 3MB9# 

fE4fe 0. 6 3 g (2 9%) &%1to 

IR, MS (FAB-MS), 1 H — NMR, 1 3 C - NMR Kl<fc *9 (z?7 

»j*6 5." 3-6 6. 4*C 

I R (KB r) 1 2 6 5 (m), 1 2 5 0 (m), 117 0 (m), 1110 
(s), 1 0 7 5 (m), 870 (s), 8 3 5 (s), 750 (m), 735 
(m), 7 2 0 (m), 7 0 0 (s), 6 9 0 (m) 

10 'H-NMR (3 0 0MHz, CDC1 3 ) -0.0 2 (s, 9H), 7.0 5-7. 
. 2 5 (m, 13H), 7.81-7, 84 (m, 2 H) 

13 C-NMR (7 5 MHz , CDC 1 3 ) 2. 3, 8 8.4, 1 0 8.0, 1 2 5. 
8, 1.2 6.4, 1 2 8.2, 1 2 9.4, 1 3 1.2, 137.7, 145.8 
F AB -MS (matrix: 3 -n h U^y-J)VT)Vn— )V) m/z : 2 5 5 

15 (M-T e Ph) + 
'Jttt«2 

^Mt-)V)V (JLIB^IrIU) 6.3 8g (50 mm o 1 ) $THF 50mU: 
Cinfcj^-Jl'U^A (±fB£EC) 48.0ml (1.14Mi?l 
20 ^JVJL—'rJimm, 5 5mmo 1 ) gj&T^o < D^Tbfc (2 0#M). 
Z.<DRj&&m\Zs ^>V-i )Vt? F 7.7g (5 5mmol) £ 0 CTJn*., 

IT, ^&$Pl£tl8. 7 5g OK* 7 1%) 

IR, MS (HRM S )x 'H-NMR, 1 3 C - NMR \Z «k t) *^)V 
25 T^a^oyx— htfeS^<h«ibfc 0 
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IRCneat, cm" 1 ) 1 6 6 0, 1 5 8 0, 1 44 7, 1 2 0 0, 1 1 6 
9, 868, 762, 685, 666, 596 

HRMS (E I ) m/z : C a 1 c d for C 8 H 8 OT e (M) + , 2 4 9. 
9 6 3 7 ; F o u n d 2 4 9 . 9 6 3 5 

1 H — NMR (3 0 0MHz, CDC1 3 ) 2.2 5 (s, 3 H, TeCH 3 ), 7. 
41 (t, J = 6.9Hz, 2H), 7.57 (t, J = 7.7Hz, IH), 7.7 
0 - 7. 7 8 (m, 2 H) 

13 C-NM.R (75 MHz, CDC1 3 ) -1 4. 72, 126.63, 1 2 8! 

7 9, 1 3 3.5 9, 1 4 2.6 7, 1 9 5.6 4 

Mti&M 7 ~ 1 3 

X ^ V ><d g tf > ? =y gff 

5P;i^^-j|/-X5P;K> ^>if> 2 4. 8mg (0, 1 Ommo 1) St 1 
fSm<D319IBlfi-U 1 0 5^1 8-2 9 P#M^/S£-£fc 0 ^^T^ 9UU 
*M5mll«im ^©^^^UTt/^^^7-;V2 5 0ml4"fc 

G PC«J:§»1 1 ^Ufeo 



*1 





x^u> (mm) 


EUfcmm (h) 


(%) 


Mn 


PD 


I mmM7 


100 


1 8 


9 6 


9 2 0 0 


1.17 




200 


2 0 


8 7 


1 8 4 0 0 


1.18 


MMM 9 


3 0 0 


2 3 


8 5 


2 5 2 0 0 


1.2 2 


HMM 1 0 


4 0 0 


2 7 


7 8 


2 9 5 0 0 


1.17 


*M#J 1 1 


5 0 0 


2 7 


7 8 


3 5 7 0 0 


1.2 1 


mmm 1 2 


8 0 0 


2 7 


8 0 


5 2 6 0 0 


1.3 0 


HMM 1 3 


10 0 0 


2 9 


8 4 


6 2 6 0 0 


1.3 7 
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14 

mmmmvtctfu— 7tfy#XPW, X^l/> 1.04g (lOmmol) t 
H1^3T^bfc (l-y^-)l^^-)V-x.^)V) ^>if> 3 0. 9mg 
. (0. 1 Ommo 1) ^S'dU 1 0 5^1 7 B#P*I^J&£-frfco M^T^L 
5 i/UU^JlL, 5mlllg)|im ^©^^^#bTV^^.^y.-;i/ 2 00 

> 0. 9 4 8 1 g 0R3S.9 1 %) £#fco GPCM:iD, Mn 1 5 9 0 0. 

PD= 1. 4 5T&ofc» 

»J15 

10 ^littt^bfc^n— :/^i7XftT\ 7^1/ > 1.0 4g (lOmmol) £ 
§£SEM4T£-J&bfc (t^Jl^^-Jl-* ^>if> 2 3. 4mg (0. 1 
Ommol) &m&L. 1 .0 5 X:^ 1 6 Bf P*1^S$1i-fco KJfcMTWi. ^nn*' 
M ■5ml»f:l« ^Ml^LTV^^^/^V 2 5 0ml«ffc 
av^Co tt^bfe^U »^^tli<i:D^U^fl/> 0. 9 

15 2 7 3 g 0«8 9%) £#fc 0 G P C##Tf£cJ; 9 , Mn 9 0 0 0, PD=1. 

HJSM 16 

gifi^Lfc^D-^^^X^ 7^1/ > 1.04g (lOmmol) i 

20 2 5. 8mg (0. lOmmol) 1 0 5t-e2 0 W^tfc„ E 

;W 2 5 0ml Wzm^fdo «fcKbfc#U*7-£!R3l3®, f£*-T* £ £ <fc ?> ' 
^UXfl/> 0. 9 2 8 6 g (JRJ*5 8 9 %) £#fc 0 GPC#*rfc.fctK Mn 
9 0 0 0, PD=1.46T*ofc. 
25 ^ffiftl 1 7 
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illiL/fc^D-^y^^^T, X^l/>1. 04g (lOmmol) t 
I»J 6 T^^tfc 2 - ^^T7^;^P h ij JH 9 . 7mg (0. 1 
Ommol) £ME£rU 1 0 0 TCT? 1 l«?MR>S$*fc. EjfciKTtk ^DD* 
;i/A5m 1 KlJSffiLfcSL ^08«*»#UT^5^>2 5 0ml 4»teS£^ 
5 , fee tfcJKb^U^— *»5l5ia-, ftjlt-SCtfciD^UX^^l. Olg 
(JR#9 7%) £f#fc 0 GPC^*fK:«fcD, Mn 1 1 0 0 0, PD=1. 2 1 

HW41 8 

g|flbfc^n-^>^xftt, p-57nax^l/> 1.39g (10m 
10 mpl) t^JlT^Lfe (1 -^^lo^— )V-JL^-)V) ^>if> 2 4! 
8mg (0. 1 Ommo 1 ) 1 0 0 *CT 1. 7 mmfi.Jfo'Zlkfco Kfom 

2 5 0ml %>\zm*tCo :'tfcJRbfc#UT--*!R5l^a, -ft*?"* ££fc«fc t>#U 
X=Pl/> 1. 2 244g (JR*a 8%) £#fc„ GPCMfCiO, Mn 88 
15 0 0, PD= 1. 4 l-C&ofco 
HJSM 19 

SK*«ift]^fc^p— ^y^XftT, p-^.h^~>^^l/> 1.18g (10 
mmo 1) t^JlT^bfc (l-^fJVf7-;i/-X^) ^>if> 2 
4. 8mg (0.1 Ommo 1 ) 1 0 5tt 1 3 BtUggJi&^-frfco SJfr 

20 i^7^> ^no^M 5mll«im W?Ml#tTV^^^;- 

^'J7^l/> 1.10 18g (1119 3%) &#feo GPC^fftaD, Mn 
1 0 6 0 0, PD= 1. 1 3T&o&, 

25 liIilfe^n-7**7^XrtT, X^l/> 1.0 4g (1 Ommol) £ 



WO 2004/014848 ^pT/JP2002/008003 

28 

JtttMlT^bfc (S?7x-Jl/-7x-JVf7^-^ h*^) MJ*3\>lo' 
^> 4 6. Omg (0. 1 Ommo 1 ) £@2-£U 1 0 5*07? 1 6titlHRj&-£-1t 
fee EJfc»T«, ^DD*M 5mlti|bf;|, ^©^f^l^LTV^ 
2 5 Oml fffc&V^Co ifc«b&#U v-&K5l3ifi, «£*ftf«Jl 
5 tta.^UXfl/> 0.7 8 7 5 g (f$7 6%) £t#fco GPCMfcckD, 
Mn 5 0 7 0 0, PD=1.8 0^ofc. 

£*tf&b&^n— r/atfy^XftT* X^]/> 1.04g (lOmmol) t 
Jk^2T^LfcfM-^5 1 Jl/T^a^>yx-h 2 4. 8mg. (0. 1 0 
10 mmol) £IB"S-L, 10 5ttl8HTO$tL K/£i&7^ puu-fcJV 

a smuzmmisfcWi, ^(omwt&mwvT^Zit&s—jv 2 5 omi *\zm 

Vife'o it^Ufe^UV— &m\Z>m> W§^tJ:^UXfl/> 0.86 
6 0g («$8 3%) £#fco GP C^*ffc«fc Mn 2 5 4 0 0, PD=1; 
5 8 Tfe o fee 
15 HWJ 20 

^m«mUfc^n-^^^XF^T\ T^U;i/^^^;V Cs t ab i 1 i z e 
d with Hydroquinone methyl ether (ME H 
Q)) 8.60g (lOmmol) ^l^llt^Lfc (1 
X^;V) ^>i£> 2 4. 8mg (0.1 Ommo 1 ) £BE£-U 1 0 0tT2 4 

i£jft*rsc.tK:«kt)5j?u7^u;ni^5 i ;i' 7.40g mms.6%) <m#tc 0 g 

PC^#rfc«fc5» Mn 8 8 0 (K PD= 1. 1 2T&ofc. 
HJfiM 2 1 

25 Mm«murc^D-^^^XI*IT, T^U;m^^ 8.60g (10mm 
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o i) tmmM5x^^vrc^)v- 2 2 -^)Vv-^^)v--fu\L 

h 2 5. 8mg (0. 1 Ommo 1 ) 1 0 0V,X2 Aftf^KfotS 

2>s\*d-> .2 5 omi *\zm*tz.o ttrnv^ u ^mt^z. 

5 ttCtD^UT^UJUfe^^V 6.0 3g (JR^7 0%) £#fc 0 GPC^td 
«k0, Mn 6 4 0 0, PD=1.1 ltt&ofc. 
2 2 

'S*««lbfc^n— ^y^XrtT, X.^U^Mn-:/^ (s t ab i 1 i 
zed with MEHQ) 1. 2 8 g (1 Ommo 1 ) tHiSM 1 Tf^b 

10 & (1 -^f;VT7- ;i/-X^;i/) ^>-fc?> 24.8mg (O.lOmmol) 
^MH-ab, 1 0 0<CT?2 4NFraS^$*fe. KJ&mTQk. ^do^M 5ml 
fci£fl?b&^ ^Olt^lifbTV^A^> 2 5 0ml tp\zm*tdo tfeJR 
bfc^U^-£©3l35®, KUtS i til i D # U JHIn 1.1 

5g (iR^8 9%) £#^0 GPC^HiD, Mn 1 0 3 0 0, PD=1. 

15 13T?»ofc. 
Hm^J 2 3 

^flil/fe^n-^y^X^, N,N-^^W^U;i/75H (s t 
abilized with MEHQ) 0. 9 9 g (1 Ommo 1) tm&M 
lT^bfc ^>if> 2 4! 8mg (0. 1 0 

20 mmol) £IB£-U 1 0 0 DT 1 9 H# MKJSS^fc. SJSi^T^, ^nntfsjl/ 
A 5mllli§iim f0^I*i#lt^5A^> 2 5 0ml*ll^ 
fee «:«b-fc#U^-*!R3l5ja, «»f *2ltK:J:0#UN. N-^^^PT 
^U;i/TaF 0.92g (W9 3%) GPCMlCfcD, Mn 10 

600, PD=1.2 6t$ofc, 

25 mmm2 4 
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-h (stabilized with ME HQ) 1 4. 3 g (1 Ommo 
1) t»Jlt^Ufe (1 ^>1£> 24.8m 

g (O.lOmmol) §DMF lmliliHU 1 0 0 T3T 9 6 B^BOS^-fr 

fWJl/-hll.5 8 3g (W.8 1%) £#fc„ GPC«J;D, M 
n 1 2 0 0 0, PD=1. 2 3Tf*ofc. 
^WJ2 5 

10 %(D) 1.1 Og (lOmmol) tmMM .1 (l-^^W^^— ;W 

-X^;i/) ^>i£> 2 4. 8mg (O.lOmmol) ^SH^U lOOtTl 

£2t#LT^3'\*'tf-> 2 5 0ml *KI&V^ 0 «tKU"fc#.'J 
ffc^T^IIt^D^U 2-h*-m7x> 1. 0 8 g («9 7%) £#fc 0 
15 GPCMlCiO, Mn 9 5 0 0, PD=1. 2 5iP»ofc. 
^Jfcfll 2 6 

a$IIlfc^D-^7/77rtT, 2-H~;W7i> (±13^1^0 1. 
1 0 g (1 Ommo 1) tHIM5T^bfcxf 2 2 - 

y^^-)V-Zfn\d^~h 2 5.8mg'(0. lOmmol) *E^U 1 0 O^C 
20 5^1tetfc. KmmTWi, ^nn*M 5mli:|i?bfet, ^<D 

mwt*mw\sT^2>'\*-y-> 2 5 om 1 ff^&^fco ttssbfc^u^-srs^i 

«£*B*r 5£<fcfCJ;D#L) 2-lfx;V^7x> 1.0 4g (W95%) 
&#fc. GPC^«ffcJ;t), Mn 7 6 0 0, PD=1.34T*ofe. 
m£M2.7 
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09 4 1.0 7g (lOmmol) tmffiM lT^bfc (1-^^ 

^>if> 2 4. 8mg (0. lOmmo 1) ftE^U 1 

5 »5l3Sfi, l£ift*rS21i:»c:«tO^UN-^5 i ;V- 2 -tf-JVtfn— ;n. 0 2 g 
OR* 9 5%) GPC#*rteJ:tK Mn 12700, PD=1. 15 

HMM 2 8 

^fH/fc^p-^y^xi^it; N--^^;P-2-tf~;i/tfn— ;j/ (±fs 

10 iHO-l.lOg (lOmmol) t^JgM 5 2 -*?-)V 

~ 2 -/fJVT7-JI/-7°n tf^— h 2 5. 8mg (0.1 Ommo 1 ) 
U 1 0 0tt2 O^FM^tfc, M7t, ^DD/Jn;VA 5ml'M- 
bfc^, ^©i£^£^#bTV*£^-tf-> 2 5 Om 1 if izm^fco JtJRLfctf? 
UT— §©5l^5ji, ^T^>d<i:^J;«9^UN-^5 1 ;i/-2 -tf-;i/tfn— ;n. 

15 0 5 g OK* 9 6%) £#fc 0 GPC^tftit), Mn 1 3 8 0 0, PD=1. 
12Tfeofeo 
fH«!l 2 9 

#UX^lx>-^iJ7^ij;i/^t e r t -y^JV^U y£nftU V— (£>TO 
Sitil^D^^y^^ft?, 1.0 4g (lOmmol) «h 

20 ^liiT^tfc (i ^>if> 24. 8mg (0. 

1 Ommo 1) £, 10 0tT2 0 KpWRjsSSiirfc. KM7t, I^nn*;i/ 

i^a?. ft®bfc#UT-sK§i^ia, $m?%£t\z£V)7$vxzFu> 1.01 

5 g OR* 9 5%) GPC^*f(Cckt), Mn 9 0 0 0, PD=1.1 

25 5T?ftofc. 
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JfcKl, ±ET#6nfc#U^5=-U> (HWWUibT«ffi) 5 2 1mg (0.0 
5mmo 1 ) tT^'JMt e r t (stabilized with 

MEHQ) 6 4 0mg (5mmol) 1 0 0^2 5B#fHlRfS$i§rfc 0 ^ 

/ -;HS£-»Jft 3 0 0ml (7jc : ^^7— ;V= 1 : 4) ^Hc&V^,, ftJKbfc 

,t-^^D7^iJ?-58.0mg 0W50%) £#fc„ GPC^tt: 
Mn 1 1 3 0 0, PD=1.18Tc5ofc.' 

umm 1 

gigitfe^o-^y^XftT, 1. 0 4 g (1 Ommo 1 ) £ 

4. 8mg (O.lOmmol) SK^U 1 0 5 "C^e 1 9 nWRfo-Zltlt. BiJfc 
I^THF4mll»U > U ^;WB«tK* 8 7. 6mg (0.3 0m 
mol) tyyifx^n- hU;V (AIBN) l. 6mg (O.Olmmol) 
£Jn;L, 8 OtT^^fe^^fec R*»T«, M^bT^S 
2 5 0m'lf('lia^ K5lbT«t»#Uv-*#fc„ MiGPC 
(WW1-$X«-^ 3 >^n7h^77) taDien^'jY-H Mn = 8 
5 0 0, PD=1. 1 8, JR$S=8 2*T&o&. #U7-^«fflGPCtJ: 

S£lfc#i!2 

&Mm&Ltcifn—Zf#yl7Xfa'V y X^U> 1.0 4g (lOmmol) £ 
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4. 8mg (0. 1 Ommo 1 ) 1 0 5ttl 4 B#HgjH$b&„ SlSS 

^ft*THF 4ml*U X^;V- 2 - h U tt)V7>#=l )V*j-)V7>7 U 
1^— h (6-figM5T#fefe©) 1 6 1. 3m g (0. 4 Ommo 1 ) <h A I B N 
. 1. 6mg (0. 0 lmmo 1) £ifl*., 8 OnCT 6 ^1MJ^$-&fe 0 R>K»Tlfe, 
5 KJt&ii^* v l^LT^^^y- )V 2 5 Om 1 Rllk:«k bflUR 

^fflGPCI:J;DI^'j7-(i Mn = 10000, 
PD=1.16, JR^=9 3%T&ofc„ ^'J^MGPCtaOiiU 

10 

^gilfc^n-^i/^^fiT, 7?l^> 2. 0 8 g (2 Ommo 1) £ 

i^Jtbtlllfiit^bfc (l -^^;v^^n;u-x^;w) ,^>if> 4 

9. 6mg (0.2 0mmol) 1 0 5^ 1 8 9$mMWVfco KJ&S 

15 n^^THF 10ml»U n-^;VU^^A 0.20ml (1.48M 
^\^rit>^M, 0. 3 Ommo 1 ; Hmfl^tfc5t£th»L : n-t^WJ 

5Pl>A, -\=H*>?g$BO £- 7 8"C^Jnx.fei^^>, 8?&©fi#|it6j&> 

1 9. 2mg (OJOmmol) Till/, M}IILfc 0 
20- £fc*7«, E«ffl^»£3tefeU zKJl£E 1 2 OT 3 UliStHbfc. 

W=9 2% (1.9 2 2 g), Mn=10400, PD=1. 18T, 
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832mg (Mn=1 0 4 0 0, PD=1. 18, 0.0 8'mmo 1 ) CD 4m 1 T 
HFMH, h UX^75> 16.2mg (0. 16mjnol) £2,4,6- 
hU^OD^>^MD7^F 3 9mg (O.Hmmol) £JB;5L, StiT 

i 

5 1. 5B3NB!£J&2lt:fc. Jfffctefci* C^teTHF) «fcg3cU l-tfi>> 

i 

■ i 

J— )V 8 7. 8mg (0.3 2mmo 1 ), 4 ->>^5f;VT 57 tfU (D 

MAP) 3 9. lmg (0.3 2mmo 1 ) £ i?^ P U;< ^ > 5ml ^iPAfco 

i 

i 

10 mtJRU #'jY-8 12mg§#fc„ U VfJ^ ( A = 3; 4 4 nm) tHPLC 

t 

i 

i 

i 
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1. 5£ (1) TS^tiStiriWH^ 



10 



15 




Te- 



(1) 



C^tfj. R 1 ^ C^C 8 (DyjV^)im^-To R 2 %.ZfiR 3 fe, 7K*JM^X«C 

2. 5£ (2) T^nste-a-ti^ ^ (3) -e^^n^ib^i:, &m 




R (2) ; 

M (R 1 ) m (3) | 

! 

i 

3. (2) T^$n^>^#it, 5£ (3) T^fen^fb^^ 



4. 5$ (4) Tl$n§Ub'>y7^M^ 




R 3 (4) 

f. R 4 ta, ti!7'J-;PS, ##te'v5 t n8ftak 

5. tf-;i/^E/ v~«r, 5£ (4) ®^§UH>^7^M^TO 

o 

15 tt-^^n«/^^fi-^#:©m?t^o 
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